(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
13 December 2001 (13.12.2001) 




PCT 



(10) International Publication Number 

wo 01/93927 Al 



(51) International Patent Classification^: A61M 5/32 

(21) International Application Number: PCT/DKOl/00334 

(22) International Filing Date: 14 May 2001 (14.05.2001) 

(25) Filing Language: English 

(26) Publijcation Language: English 



(30) Priority Data: 
PA 2000 00891 



9 June 2000 (09.06.2000) DK 



(71) Applicant: NOVO NORDISK AyS [DK/DK); Novo All^, 
DK-2880 Bagsvaerd (DK). 

(72) Inventors: GROTH, Lars, Morch; Kovangen 117, 
DK-3480 Fredensborg (DK). HVID, Niels; Birkebo 3B, 
DK-2950 Vedbsk (DK). LARSEN, Carsten, Gemer; 
Skeltoftevej 4, st.tv., DK-2800 Lyngby (DK). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, B A, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ. LC, LK, LR. 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX. MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, ST, SK, SL. TJ, TM. 
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE. LS, MW, MZ. SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE, 

IT, LU, MC, NL, PT, SE, TR). OAPI patent (BF. BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the '*Guid- 
ance Notes on Codes and Abbreviations** appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: A NEEDLE MAGAZINE 



OS 
ON 




(57) Abstract: The system is a semi automatic needle magazine mounted on, or as a part of a medication delivery system. It com- 
prises of a plurality of confinements each containing an injection needle. The needle magazine can be rotated in order to position 
one injection needle at the time in front of a cartridge located in the medication delivery system. Once the injection needle is located 
in front of the cartridge the needle magazine can be pushed towards the medication delivery system whereby the injection needle 
penetrates the septum of the cartridge. 
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A needle magazine 

The invention relates to a needle magazine for storing and dispensing a plurality of needle 
assemblies for use on an injection device. 

Medical injection devices are used to deliver selected doses of medication to patients. Some 
medication, such as insulin is self-administered. The typical diabetes patient will require in- 
jections of insulin several times during the course of the day. In order to prevent infections It 
is recommended to use a sterile needle assembly for each injection. Needle assemblies are 
often delivered in magazines where each magazine contains only one needle assembly in a 
sterile compartment. Such a magazine is described in US patent 5.971.966. Using a needle 
assembly of this kind requires the patient to open the magazine and to fasten the needle as- 
sembly on to. the injection device prior to each injection. The storage of sterile needle as- 
semblies of this type and the final disposable of used needle assemblies present a problem, 
since new sterile needle assemblies are often carried loosely in purses or briefcases, and 
used needle assemblies are often disposed of unsafely. 

To overcome these problems a needle magazine for storage and dispensing a plurality of 
needle assemblies has been developed. This prior art magazine is shown in US 
patent 5.829.689 and is made up from a container having a plurality of confinements each 
containing a needle assembly. A cover is rotatably mounted on top of the container. When 
aligning a slot in the cover with the confinement, the user can access the confinement. The 
needle assembly is connected to the injection device by forcing the tip of the injection device 
into the confinement where the needle assembly is force fit, e.g. by a well-known luer- 
coupling. onto the tip of the Injection device. The needle assembly can then be detached 
from the magazine. When the used needle is to be placed in the magazine the user has to 
conduct the same procedure again. 

The prior art magazine Is attached to the Injection device by fitting the entire magazine into 
an open end of the removable cap of a pencil-shaped Injection device. Due to the dimen- 
sions of a pencil-shaped injection device only five needle assemblies can be contained in the 
magazine. An ordinary disposable injection device usually contains 300 lU of insulin. For 
many diabetes patients this is sufficient for 10 to 20 injecHons. therefore one magazine of 
needle assemblies are not enough for the lifetime of one disposable Injection device, which 
is very inconvenient. 
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For sight-impaired people it is difficult to see the location of the slot in the cover into which 
the tip of the injection device has to be placed, making the person holding the magazine vul- 
nerable to accidental needle-stick injuries. 

5 

It is also somewhat difficult to use the prior art magazine since it requires the ability to push 
fonA/ard the injection device and to rotate it. This is especially difficult for elderly people with 
limited strength and reduced mobility of the hands. In general it is difficult for most people to 
handle the small needles of the prior art magazine. 

10 

It is an object of the present invention to provide a needle magazine for storing and dispens- 
ing a plurality of needle assemblies by which a great number of needle assemblies can be 
contained in the magazine and which magazine overcomes the inconveniences of the prior 
art magazines. 

15 

It is further an object of the present invention to provide a needle magazine for storing and 
dispensing a plurality of needle assemblies, and by which there are no or only limited risk of 
accidental needle-stick injuries. 

20 Finally it is the object of the present invention to provide a needle magazine where the nee- 
dle assemblies can be positioned onto the injection device in a simple and easy manner 
making it suitable for sight-impaired people and for people with only limited physical strength 
or motoricity. 

25 This is obtained by a needle magazine for storing and dispensing a plurality of needle as- 
semblies for use on an injection device having a housing accommodating a cartridge con- 
taining medicine for a number of dosed injections and which needle magazine can be carried 
on the injection device, which needle magazine comprises; 

30 a plurality of confinements each containing a needle assembly having a first distal end, 

which is sharpened for piercing the skin of the user and an opposite proximal end and a side 
wall there between, which confinements each has a first distal surface and an opposite 
proximal surface, 

35 a shell connecting the confinements side by side, and 
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means for supporting each needle assembly in an upright position, having the first distal end 
pointing towards the first distal surface and the opposite proximal end pointing towards the 
opposite proximal surface, 

Which needle magazine according to the Invention is Characterized in that 

the shell can be rotated in order to index the needle assemblies and to position one of the 
needle assemblies above the cartridge, and that 

the shell can be activated for bringing the proximal end of the positioned needle assembly 
into contact with the cartridge, and the distal end of the needle assembly into a position 
where the distal end of the needle assembly is located outside the magazine, whereby the 
medicine can be injected. 

The needle assemblies in the needle magazine are confined in separate, sterile confine- 
ments. These confinements are connected in a side-by-side relation. In use one needle as- 
sembly is positioned above the cartridge containing the medidne to be expelled. When acti- 
vating the shell, the shell impacts the hub of the needle assembly while the distal end of the 
needle unit passes through the distal surface of the confinement. At the same time the 
proximal end of the needle is forced to pass through the proximal surface of the confinement 
and further into the cartridge, where it pierces the elastomeric seal. 

After the injection is done the shell is brought back to the original position and can be rotated 
which brings the next needle assembly in position above the cartridge. 

The magazine can either be a loose part, which is connected to the injection device- in this 
case the entire magazine is disposed off when all the needle assemblies in the magazine are 
used. The magazine however could also be made as an integral part of the injection device 
.8 this case the injection device Including the needle magazine is disposed off when all the ' 
needle assemblies in the magazine is used, or when all the medicine contained in the car- 
tridge is used. 

When, as disclosed in claim 2, the shell connecting the confinement can be shifted between 
a first position where the needle assembly is fully confined inside the confinement and a 
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second position in wiiich the positioned needle assembly penetrates the distal surface and 
the proximal surface, it is ensured that the sterile barrier is penetrated. 

When, as disclosed in claim 3, the shell is shifted between the first position and the second 
5 position by moving the shell towards the injection device, it is ensured that the magazine can 
be operated in a simple manner. 

When, as disclosed in claim 4, the magazine has means locking the shell In the second posi- 
tion against the force of a spring, and that the means can be released whereby the shell 
10 travels back into the first position under influence of the spring, it is ensured that the shell In 
an easy way can be shifted between the parked position and the injection position. 

When, as disclosed in claim 5, the means supporting the needle assemblies in an upright 
position is either connected to a hub located on the side wall of each needle assembly inside 

15 the confinement or supporting the hub from outside the confinement, it is ensured that the 
needle assemblies are held in the correct upright position at all times. The means can either 
be a number of arms provided on the shell as disclosed in claim 6, which arms is made up 
from several parts connected together through a number of film-hinges allowing the arm to 
flex as disclosed in claim 7, or the means for supporting the needle assemblies could, as 

20 disclosed in claim 8. be a number of circular walls projecting from the shell 

When, as disclosed in claim 9 the confinements is a plurality of cavities each having the form 
of a circular segment, which segments together forms a full circle, it is ensured that shell has 
a circular appearance. Each circular segment must be able to fit over the cartridge, when the 
25 shell is pushed backward against the injection device prior to an injection. 

When, as disclosed in claim 10 each confinement is a bag, and that a plurality of such bags 
each containing one needle assembly is connected together. Instead of dividing the shell into 
circular segments, the needle assemblies can be provided packed in sterile bags. These 
30 bags are preferably connected together to form a string. 

When, as disclosed in claim 1 1 the magazine has means preventing the shell from being 
rotated in one rotational direction, it is ensured that the shell cannot be rotated backwards in 
order to reuse the needle assemblies. The means preferably being a number of pawls lo- 
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cated on the housing of the magazine and which pawls engage a pawl wheel, preferably a 
star-shaped pawl wheel, on the Interior surface of the shell. 

When, as disclosed in claim 12 the magazine has means preventing the shell from rotating 
more than approximately 360 degrees, it is ensured that the shell is limited to one full rota- 
tion, thereby preventing reuse of the needle assemblies once the content of the magazine is 
used once. . 

The invention will be explained more fully below in connection with a preferred embodiment 
and with reference to the drawings in which: 

f^'sure 1 Shows a schematically top-view of the needle magazine according 



to the invention. 



Figure 2 



Shows a view along the line A-A in figure 1 with the shell in the 
parked position. 



Figure 3 



Shows a view along the line A-A in figure 1 with the shell in the in- 
jection position. 



Figure 4 



Shows a view along the line B-B in figure 1 with the shell in the in- 
jection position. 



Figure 5 



Shows a schematically top-view of the needle magazine according 
to another embodiment of the invention. 



Figure 6 



Shows a view along line C-C in figure 6 with the shell in the park- 
ing position. 



Figure 7 



Shows a view along the line C-C in figure 5 with the shell in the 
injection position. 



Figure 8 



Shows a view along the line D-D In figure 5 with the shell in the 
injection position. 
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The figures are schematic and simplified for clarity, and they just show details, which are es- 
sential to the understanding of the invention, while other details are left out. Throughout, the 
same reference numerals are used for identical or con-esponding parts. 

5 

Figure 1 shows a top-view of the needle magazine 1 according to the invention. Each needle 
assembly consist of a needle cannula 2 and a hub 3. Each hub 3 is connected to a circular 
wall 20 sun-ounding the centre-axis of the shell 5 through a thin anm 6, which arm is made 
flexible by a number of film-hinges 7. 

10 

Figure 2 shows a view along line A-A in figure 1 with the shell 5 in the parked position. The 
magazine 1 is shown and explained as being integral with the injection device 8, which de- 
vice 8 contains a cartridge 9, but the magazine 1 could as well be a loose part comprising a 
shell 5 and a housing, which housing then could be connected to the injection device 8 e.g. 
15 by a thread connection. 

The magazine is on the top covered by a cover 33 that snaps around the magazine 1. A, 
preferably helical, spring 11 is located in an enclosure 17 along the centre-axis of the injec- 
tion device 8. This spring 11 urges the shell 5 in a direction away from the injection device 8, 
20 but is retained locked on to the injection device 8 by a circumferentially snap-coupling, made 
up by a hook-shaped part 12 formed in the shell 5 which is prevented from further fonward 
movement by another hook-shaped part 13 provided in the injection device 8. 

Each needle assembly is captured in a sterile confinement 14, which has an upper surface 
25 15 and a bottom surface 16. Both surfaces 15, 16 comprise of a sterile banner e.g. a poly- 
meric film, a metallic film of simply a paper sheet, which can be penetrated by the needle 
cannula 2 as later explained. Both the upper surface 15 and the bottom surface 16 can be 
composed of other materials, as long as the part of the surfaces 15, 16 located right below 
and right above the needle cannula 2 is made from a material which can easily be pene- 
30 trated by the very thin needle cannula 2. The upper surface 1 5 of the shell 5 can be provided 
with a hole 10 only allowing passage of the needle cannula 2. If so wanted the bottom sur- 
face can be provided with a similar hole allowing passage of the cartridge 9. 
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The wall 18 surrounding the enclosure 17 has on the outside a somewhat star-shaped ap- 
pearance with a numt)er of peaks 19 equalling the number of needles 2. The shell 5 Is 
around the centre-axis provided with a circular wall 20 fully surrounding the centre-axis. This 
wall 20 has an identical star-shaped appearance at least on a part of the inside surface with 
5 a number of indentations 21 equalling, or being a product of, the number of needle assem- 
blies. When the shell 5 is pushed towards the injection device 8 the star-shaped inner- 
surface of the circular wall 20 fits tightly over the outside surface of the wall 18. By making 
the peaks 19 and the indentations 21 parallel to the needle cannulas 2 and to the cartridge 9 
in the longitudinal direction and on line with the needle cannulas 2 in the radial direction it is 
10 ensured that the shell 5 can only be moved towards the injection device 8, when each needle 
cannula 2 are con-ectly located above the cartridge 9, 

When the shell 5 is in the parked position as shown in figure 2 the peaks 19 of the injection 
device 8 and the indentations 21 of the shell 5 is disengaged from each other and the shell 5 
15 can be rotated relatively to the injection device 8. On top of the enclosure 17 one or more 
pawls 22 is provided, which pawls engages the indentations 21 of the star-shaped inner- 
surface of the circular wall 20 of the shell 5, ensuring only one rotational direction of the shell 
5 relatively to the wall 18, thereby avoiding reuse of the needle assemblies 

20 The enclosure 1 7 is on top of the wall 1 8 closed by a rim 23 having a smaller diameter than 
the enclosure 1 7. A centrally located stud 26 provided on the shell 5 projects through this 
smaller diameter and into the enclosure 17. The stud 26 is inside the enclosure 17 provided 
with a protmsion 25. The injection device 8 is also provided with a similar protmsion 24, as 
shown in figure 1. These protrusions 24, 25 abut each other when the shell has been rotated 

25 approximately 360 degrees, thereby preventing the user from reusing the used needle as- 
semblies. 



Figure 3 and figure 4 both shows the magazine 1 in the injection position. When the shell 5 
Is pushed towards the Injection device 8, the distal part of the needle cannula 2 passes 
through the upper surface 15, and the proximal part of the needle cannula 2 passes through 
the bottom surface 16 and further through the elastomeric bamer in the cartridge 9. When 
the shell 5 is pushed all the way back and the injection device 8 is ready for injection, the 
hook-shaped part 12 is arrested by a third hook-shaped part 27. which holds the shell 5 in 
the injection position until the shell is manually released. 



35 
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In the injection position the arm 6 carrying the hub 3 is bended in the film-hinges 7, and the 
hub 3 is squeezed in between the cartridge 9 and the upper surface 15. The distal part of the 
needle cannula 2 projects through the hole 10 outside the boundaries of the shell 5 and the 
proximal end of the needle cannula 2 projects through the elastomeric bamer of the car- 
5 tridge 9 and into the cartridge 9. 

Releasing the shell 5 is done by pressing on the sidewalls 28 connecting the hook-shaped 
part 27 to the injection device 8. When released the spring 1 1 urges the shell back to the 
parked position shown in figure 2. where the hook-shaped part 12 is arrested by the hook- 
10 shaped part 13 provided in the injection device 8. 

When the shell 5 is released after the injection and moves fonward under influence of the 
spring, the needle cannula 2 is first retained in the cartridge 9 due to the friction between the 
elastomeric barrier of the cartridge 9 and the needle cannula 2. When the distal end of the 
15 needle cannula 2 is retracted into the magazine 1. the design of the film-hinges 7 prevents 
the needle cannula 2 from moving further backwards, and the needle assembly will end up 
located in the middle of the magazine 1, as shown in figure 2. Alternatively a stop preventing 
the needle cannula from moving backwards out of the shell 5 could be provided. 

20 In the pari<ed position, the shell 5 can be manually rotated until the next needle assembly is 
indexed above the cartridge 9. The correct position being when the next peak 19 drops into 
the next indentation 21. At the same time the pawl 22 prevents the shell 5 from being rotated 
backwards. Torsion means that rotates the shell 5 a few degrees when the shell 5 is re- 
leased could be provided. This would render it impossible to use the same needle cannula 2 

25 again, since the shell 5 and thereby the used needle cannula 2 cannot be rotated back- 
wards. 

When all the needle assemblies are used, the magazine 1 is disposed of. In the explained 
embodiment, where the needle magazine is integral with the injection device, both the injec- 
30 tion device and the magazine is disposed off. 

The embodiment of the invention shown In figures 5-8 works in the same way as previous 
described, and the same numerals are used for the same items. The only difference being 
the confinement containing the needle assemblies. In the embodiment shown in figure 5-8 
35 each needle assembly is confined in a bag 29, having a sterile interior, which bag 29 is made 
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out of an impermeable material e.g. a polymeric material. A number of such bags 29 are 
connected together on a string 30. The string 30 connecting the bags 29 could be a separate 
string 30, as shown in figure 5, or the string 30 could be made up from the material forming 
the bags 29. 

5 

The string 30 of bags 29 is supported by an inner wall 31 and an outer wall 32 provided on 
the inside surface of the shell 5. These two walls are located with a distance approximately 
equal to the diameter of the hub 3. In this way the hub 3 located inside the bag 29 is sup- 
ported holding the needle cannula 2 in an upright position by the walls 31, 32. 

10 

When the user moves the shell 5 bacl<, as shown in figure 7-8, the distal end of needle can- 
nula 2 penetrates through the distal end of the sterile bag 29 and further out through the dis- 
tal end of the shell 5. At the same time the proximal end of the needle cannula 2 penetrates 
through the proximal end of the sterile bag 29 further through the elastomeric bamer of the 
15 cartridge 9 and into the cartridge 9. 

In the injection position the bag 29 is folded together and the hub 3 is squeezed between the 
cartridge 9 and the upper surface 15. The bag 29 is fastened to the hub 3 e.g. by welding. At 
the same time the bag 29 is secured to the shell 5 e.g. by having a part of the film from 
20 which the bag 29 is made secured in a recess 34 provided on the inside surface of the shell 
5. A loose ring 35 could be forced into the recess 34 for securing the bag-material onto the 
shell 5. 

When the shell 5 is released after the injection and moves fonward, the needle cannula 2 is 
25 first retained in the cartridge 9 due to friction between the elastomeric barrier of the cartridge 
9 and the needle cannula 2. When the distal end of the needle cannula 2 is retracted into the 
magazine 1, the bag 29 both being secured to the shell 5 and to the hub 3 prevents the nee- 
dle cannula 2 from moving further baclwards, and the needle assembly will end up located 
in the middle of the magazine 1, as shown in figure 6. 



35 
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Some preferred embodiments have been shown in the foregoing, but it should be stressed 
that the invention is not limited to these, but may be embodied in other ways within the sub- 
ject matter defined in the following claims* 
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Claims 



1 . A needle magazine for storing and dispensing a plurality of needle assemblies for use on 
5 an injection device having a housing accommodating a cartridge containing medicine for a 
number of dosed injections and which needle magazine can be carried on said injection de- 
vice, said needle magazine comprising: 

a plurality of confinements each containing a needle assembly having a first distal end, 
10 which is sharpened for piercing the skin of the user and an opposite proximal end and a side 
wall there between, said confinements each having a first distal surface and an opposite 
proximal surface, 

a shell connecting said confinements side by side, and 

15 

means for supporting each needle assembly in an upright position, having said first distal 
end pointing towards said first distal surface and said opposite proximal end pointing towards 
said opposite proximal surface, 

20 Characterized in that 

Said shell can be rotated In order to index said needle assemblies and to position one of said 
needle assemblies above said cartridge, and that 

25 said shell can be activated for bringing said proximal end of said positioned needle assembly 
Into contact with said cartridge, and said distal end of said needle assembly into a position 
where said distal end of said needle assembly is located outside said magazine, whereby 
said medicine can be injected. 

30 2. A needle magazine according to claim 1. characterized in that said shell connecting said 
confinement can be shifted between a first position where said needle assembly Is fully con- 
fined Inside said confinement and a second position in which said positioned needle assem- 
bly penetrates said distal surface and said proximal surface. 
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3. A needle magazine according to claim 2, characterized in that said shell is shifted be- 
tween said first position and said second position by moving said shell towards said injection 
device, 

5 4. A needle magazine according to claim 3, characterized in that said magazine has means 
locking said shell in said second position against the force of a spring, and that said means 
can be released whereby the shell travels back into said first position under influence of said 
spring. 

10 5. A needle magazine according to anyone of the claims 1-4, characterized in that said 

means supporting said needle assemblies in an upright position is either connected to a hub 
located on said side wall of each needle assembly inside said confinement or supporting 
said hub from outside said confinement. 

16 6. A needle magazine according to claim 5, characterized in that said means for supporting 
said needle assemblies is a number of arms provided on said shell. 

7. A needle magazine according to claim 6, characterized in that said arms is made up from 
several parts connected together through a number of film-hinges allowing said arm to flex. 

20 

8. A needle magazine according to claim 5, characterized in that said means for supporting 
said needle assemblies is a number of circular walls projecting from said shell. 

9. A needle magazine according to anyone of the claims 1-7, characterized in that said con- 
25 finements is a plurality of cavities each having the fonn of a circular segment, which seg- 
ments together forms a full circle. 

10. A needle magazine according to anyone of the claims 1-8, characterized in that each 
confinement is a bag, and that a plurality of such bags each containing one needle assembly 

30 is connected together. 

11. A needle magazine according to anyone of the preceding claims, characterized in that 
said magazine has means preventing said shell from being rotated in one rotational direc- 
tion. 



35 
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12 A needle magazine according to anyone of tiie preceding claims, characterized In that 
said magazine has means preventing said shell from rotating more than approximately 360 
degrees. 
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